JOURNAL 

OF THE 

IRON AND STEEL 
INSTITUTE 


EDITOR 
K. Headlam-Morley, O.B.E. 


MANAGING EDITOR 
E. R. Mort, B.Sc., F.1.M. 


EXECUTIVE EDITOR 
H. F. Cleere, B.A. 


PRODUCTION EDITOR 
R. B. Wood, B.A. 


ASSISTANT EDITORS 
C. H. Inman 
A. J. H. Blackwell, M.A. 


Published at the offices of 
THE IRON AND STEEL INSTITUTE 
4 Grosvenor Gardens London SW1 


Volume 203 
January—June 1965 





THE IRON AND STEEL INSTITUTE 
4 Grosvenor Gardens, London SW1 


Council and Officers 


(As at 1 January 1965) 
President Frank Henry SANITER, 0.B.E., D.SC.TECH., B.ENG. 
President-Elect William Frederick GILBERTSON 
Past Presidents 
The Rt. Hon. the Earl of DupDLEy, m.c. The Hon. R. G. LyTre_ton 


William Frederick CARTWRIGHT, D.L. 
Sir Andrew McCaNCcE, D.SC., LL.D., F.R.S.. Herbert Henry Burton, C.B.E., D.MET. 


Sir Charles GOODEVE, 0.B.E., D.SC., F.R.S. 


J. R. MENzrIES- WILSON, O.B.E. Arnold H. INGEN-Hovwusz Maurice Alberic FIENNES 
Capt. H. Leighton Davies, c.B.r. Charles R. WHEELER, C.B.E. Frank Bernard GEORGE, B.SC. 
James MITCHELL, C.B.E. William Barr, 0.B.E. 
Honorary Treasurer Rhys William Evans, v.p., M.MET. 
Vice-Presidents 
John Hugh CHESTERS, D.SC.(TECH.), PH.D. Sir Julian Pope B. Chetwynd TaLBor 
Thomas Rae CRAIG, 0.B.E., T.D. Arthur George QUARRELL, D.SC., PH.D. Geoffrey Weston WELLS 
Edward Thomas JUDGE, M.A. Edward Walters SENIOR, C.M.G. 
Honorary Vice-Presidents 
Alfonso de CHURRUCA Pierre van der Rest William Charles BELL 
Robert DURRER George Henry JOHNSON Richard Alan HACKING, 0.B.E., M.SC. 
Gunnar SCHJELDERUP William Reid Brown, p.s.o. Charles Henry Trelease WILLIAMS 
Sir Arthur MATTHEWS, 0O.B.E., M.A. Giovanni FaLcKk Sir Robert SHONE, C.B.E. 
Joseph OBEREGGER John Watson JENKIN, B.SC., PH.D. Pierre COHEUR 
Berndt Gustaf GRONBLOM Thomas JOLLy Dara Phiroz ANTIA, D.SC.(MET.) 
Evert WIJKANDER crnesto MANUELLI Bal Raj NIJHAWAN, B.SC.(MET.), PH.D. 
Eugéne Louis Dupuy, D.sc. James Bliss AUSTIN, PH.D. Leonard Bessemer PFEIL, 0.B.E., D.SC., F.R.S. 
Baron WALCKENAER Howard BIEeRs, DR.MONT., SC.M. Sir Richard SUMMERS 
Donald Fraser CAMPBELL, M.A. Donald Arthur OLIVER, C.B.E., M.SC. Sir Charles SyKEs, C.B.E., D.SC., PH.D., F.R.S. 
Ian Frederick Lettsom ELLior Pieter van DELDEN Alexander Reith Gray 
Gustavus Henry LATHAM, LL.D. Hermann ScHENCK 


Eric Winearls COLBECK, M.A. 
Members of Council 


Norman Percy ALLEN, D.SC., M.MET., F.R.S. Philip Everitt Hottoway Lionel Roger Price PuGH 


Sir Douglas BRUCE-GARDNER, BT., M.A. Norman Cecil LAKE Ian Stephen Scorr-MAxwELL 

Michael Frederick Downtng, M.A. Sir George Wilton LEE Francis John SOMERS, T.D. 

Howard Poulsom ForDER Niall Campbell Macp1aRMID Patrick Muirhead THomas, D.s.0., T.D. 

George FosTER Jack NUTTING, B.SC., PH.D. Ronald Philip TownprRow, M.sc. 
Honorary Members of Council 

Smrys DAVIES Albert JACKSON Thomas Reginald MippLETON, B.sc. 

Geoffrey Thomas HARRIS, M.A. William Milton LaRKE, B.A., M.I.MECH.E. Frederick Denys RICHARDSON, D.SC., PH.D. 

Technical Consuitant, British Iron and Steel Federation. ; : , : . T. DENNISON, B.sc. 

Deputy Director, British Iron and Steel Research Association ; ‘ ; . W.C. F. HessenBERG, M.A. 

President of The Institute of Metals. , : ; ‘ . ‘ ‘ . N. P. INGLIS, PH.D., M.ENG., M.I.MECH.E., F.I.M. 

Chairman of the Engineering Committee , : ‘ ‘ . : . J. A. Kitspy 

Chairman of the of the Bradford Metallurgical Society : ‘ ‘ : ‘ . N. Tommis, A.1.M. 

President of the Cleveland Institution of Engineers J. H. ParcHerr 

President of the East Midlands Metallurgical Society ‘ , ; ; . J. DEARDEN 

President of the Ebbw Vale Metallurgical Society . ‘ , Z : . D.J. Jongs, B.sc. 

President of the Leeds Metallurgical Society F ‘ : : ; . J. NUTTING, M.A., B.SC., PH.D., F.I.M. 

President of the Lincolnshire Iron and Steel Institute . ‘ : ‘ ; . C. G. Davies, B.SC., F.1.M. 

President of the Liverpool Metallurgical Society . é ‘i ; : : . 3B. Topp, M.ENG., F.I.M. 

President of the Manchester Metallurgical Society ‘ ‘ ; . ‘ . A.C. HARRIS, A.MET., F.I.M. 

Chairman of the Newport and District Metallurgical Society . . ; . . J. E. WELLS, B.SC., F.R.1.C., F.1.M. 

Chairman of the North Wales Metallurgical Society : k ; . J. R. Rrpron, B.sc. 

President of the Sheffield Metallurgical and Engineering Association : : . J. A. McoWILLIaAM, T.D., M.A. 

President of the Staffordshire Iron and Steel Institute ‘ : , . G. HARRISON, A.M.I.MECH.E. 

President of the Stoke-on-Trent Metallurgical Society  . : ‘ . ; . W.E. ALKINs, D.SC., F.1I.M. 

President of the Swansea and District Metallurgical Society . ; . ‘ . J. H. Lams, B.SC., A.M.I.MECH.E., A.I.M. 

Chairman of the Tyne—-Wear Metallurgical Society 4 ‘ ; : i . J. A. Brown, A.I.M. 

President of the West Cumberland Metallurgical Society 4 : : ; . A. STUTTARD, A.M.C.T., A.I.M. 

President of the West of England Metallurgical Society , ; . ; . G. H. Moore, M.SC., F.P.S., F.R.1.C. 

President of the West of Scotland Iron and Steel Institute ‘ ‘ ; . W.A. J. DiInwoopie, B.sc. 

Representatives of The Institution of Metallurgists ‘ F ; F ‘ . L. F.C. NortHcort, C.B.E., D.SC., PH.D. 


L. RoTHERHAM, M.SC., D.SC., F.R.S. 
Secretary K. HreapiamM-MOoRLEY, 0.B.£. 


Deputy Secretary A. Post, T.p. 
Assistant Secretary H. F. CLEERE 
Librarian M. L. Peart 





PAPERS 


BaasHaw, T., ENGLEDOow, D., and MircHELL, 
A.: Solubility of hydrogen in some liquid 
iron-based alloys, 160. 

BANNERJEE, B. R.: Embrittlement of high- 
strength alloy martensites, 166. 

Barnsy, J. T.: Effect of strain aging on the 
high-temperature tensile properties of an 
AISI 316 austenitic stainless steel, 392. 

Barton, P. J., HarrteEs, D. R., and Mocrorp, 
I. L.: Effects of neutron dose rate and 
irradiation temperature on radiation hard- 
ening in mild steels, 507. 

Berana, E.: Metallographic reagent for the 
identification of cementite in iron and steel, 
454. 


Britt-Epwarps, H., Danrett, B. L., and 
SAMUEL, R. L.: Structural changes accom- 
panying the reduction of polycrystalline 
haematite, 361. 

Brooks, C. R., and Stanssury, E. E.: Rate 
of growth and morphology of pearlite in a 
high-purity, 0-3%Mo eutectoid steel, 514. 

BroomFiE._p, G. H., Harries, D. R., and 
Roserts, A. C.: Neutron irradiation effects 
in austenitic stainless steels and a Nimonic 
alloy, 502. 

Bucut, G. J. P., Pacr, J. H. R., and Srpey, 
M. P.: Creep properties and precipitation 
characteristics of 1° Cr—Mo-—V steels, 291. 

Butt Srmonsen, E., and Dosstn, J. M.: 
Mechanical properties of zone-refined poly- 
crystalline, high-purity iron, 380. 

Burr, D. J., Burr, R. J., and WAKEMAN, 
D. W.: Effect of nickel additions on the 
structure and ductility of Fe—Si alloys, 500. 

CAMPBELL, H. S., Sranners, J. F., and 
Watkins, K. O.: Effect of heat treatment 
on the protective properties of zinc coatings 
on steel, 248. (BISRA Paper MG/BA/3/63) 

CuarRK, P. W., and Martin, F. C.: Are- 
furnace steelmaking at Firth Brown, 2. 


CoTTRELL, C. L. M.: Factors affecting the 
fracture of high-strength steels, 597. 

Cox, A. R., and Wryn, J. M.: Scaling of plain 
and complex copper steels, 175. 


Cratcuiey, D., and Smita, J.: Effect of pre- 
strain on the fatigue resistance of the 
materials used in the manufacture of col- 
liery haulage and suspension gear, 461. 


Day, R. V.: Intercrystalline creep failure in 
1%Cr-Mo steel, 279. 


CONTENTS. Volume 203, January-June 1965 


An annual author and subject index to the Journal of The Iron and 
Steel Institute, which covers all papers and abstracts contained in it, 
is published separately. It also includes Special Reports and the titles of 
Institute Bibliographies published during the year. Below are given the 
papers which appear in this bound volume, listed according to first 


author, followed by Institute business, 


discussions, letters, etc. 


BISRA papers are indicated by their number. 


Despi¢, A. R., Sepa, D. B., and Perrovié, 
¢. B.: Joining of silver-plated steel by 
heating under pressure, 36. 

FARRELL, K.: Hydrogen and the yield point 
in iron, 71. 

FARRELL, K.: Hydrogen embrittlement of a 
mild steel, 457. 

Francis, J. M., and Wuittow, W. H.: 
Oxidation of a 20%Cr—25% Ni-Nb austen- 


itic steel in carbon dioxide at 750° and 
850°C, 468. 
GaBE, D. R., and Mort, R. J.: Electron 


metallography of tinplate alloy layers, 64. 


GoMERSALL, D. W., and Parr, J. G.: Trans- 
formations in iron—manganese alloys, 275. 


GRIMBLE, M., Warp, R. G., and WILLIAMs, 
D. J.: Kineties of silica reduction by 
carbon-saturated iron. Part 1: Electro- 
chemical contribution to transfer, 264. 

Gutt, W., and Hinks, B.: Sulphide content 
in Portland blast furnace cement, 580. 


Harporp, N. H., and Gotprine, D. C.: For- 
mation of magnetite and haematite in iron 
ore sinters, 349. 

Hicerns, G. T., and Jeminson, G. V.: 
Observations on the role of aluminium, 
silicon, and nickel in the graphitization of 
high-purity 0-15°% carbon steels, 146. 

Hitvtert, M., and Lanes, N.: Diffusion of 
carbon in liquid iron, 273. 

Hits, A. W. D.: Simplified theoretical treat- 
ment for the transfer of heat in continuous- 
casting machine moulds, 18. 

Hopkin, L. M. T.: Influence of nitrogen on 
the creep resistance of high-purity iron and 
iron alloys, 583. 

Huaues, P. C., LamBorn, I. R., and LigeBerrt, 
B. B.: Delayed fracture of a low-alloy steel 
in corrosive environments, 154. 

KLEsNIL, M., HotzMann, M., LuKAS, P., and 
RyS, P.: Some aspects of the fatigue pro- 
cess in low-carbon steel, 47. 

Leacu, J. C. C., and Sorsy, W.: Application 
of the DHH vacuum-treatment process to 
electric-furnace steel production, 116. 

Luioyp, H. K., and Warren, R. H.: Metal- 
lurgy of spark-machined surfaces, 238. 

McLeavy, A., and BEL, H. B.: Experimental 
study of the reaction Al,O,+ 3H, =3H,0+ 
2Al, 123. 

MarGRAVE, D., and WiLLouGHBy, G.: Effect 
of temperature cycling and aging on the 
creep properties of Esshete 1250 bar and 
steam pipe, 386. 


Menta, S. R., and RicHarpson, F. D.: 
Activities of manganese oxide and mixing 
relationships in silicate and 
melts, 524. 


aluminate 


MITCHELL, A.: Simple method for the analysis 
of fluoride in electroslag melts, 378. 


Mort, R. A.: The Sheffield crucible-steel 
industry and its founder Banjamin Hunts- 
man, 227. 


Pearce, K., and Evans, P. E.: Graphitiza- 
tion of a pure Fe—C-Si alloy, 474. 


Puiturres, R., and CHAPMAN, J. A.: Deter- 
mination of the friction stress from tensile 
tests on bee polycrystals, 511. (BISRA 
Paper MG/C/51/65). 


PoLakowskI, N. H., and BENEDyK, J. C.: 
Bauschinger-related phenomena in hard- 
ened and tempered steel, 260. 


RicHarpson, F. D.: 16th Hatfield Memorial 
Lecture: Basic knowledge, discovery, and 
invention in the birth of new metallurgical 
processes, 217. 

Rosrnson, P. M., and Ricwarps, P. N.: 
Solubility of carbon in commercial low- 
carbon steel, 621. 


Ronatp, T. M. F., and Bopsworts, C.: 
Changes in mechanical properties during 
the fourth-stage tempering of chromium 
steels, 252. 

Satmon-Cox, P. H., and CuHartes, J. A.: 
Further observations on the analysis and 
distribution of non-metallic inclusions in a 
0-2%C steel ingot, 493. 

Sastri, A. S., and West, D. R. F.: Effect of 
austenitizing conditions on the kinetics of 
martensite formation in certain medium- 
alloy steels, 138. 

Sepriks, A. J., and Craic, J. V.: Formation 
and detection of metastable austenite in 
abraded surfaces of 18% Ni-—Co—Mo steel, 
268. 


SHELMERDINE, A. B., and Rosrns, D. A.: 
Infleunce of tin on the mechanical proper- 
ties of iron and steel, 40. 

Sinciarir, R., Wricut, J. C. J., and THoMaAs, 
C. G.: Assessment of fluidized beds for the 
heat treatment of steel, 131 (BISRA Paper 
PE/A/10/64). 

SparkKE, B., James, D. W., and Leak, G. M.: 
Lattice diffusion in gamma-iron, 152. 

Speicu, G. R., and Swann, P. R.: Yield 
strength and transformation substructure 
of quenched Fe-—Ni alloys, 480. 








Steyn, J. G. D., and Watson, M. D.: 
Liquidus properties of high-magnesia blast 
furnace slags and crystallization of peri- 
clase from them, 445. 


SuMERLING, R., and Nutting, J.: Precipita- 
tion in a 20%Cr-25%Ni steel stabilized 
with niobium, 398. 


Ty.ecoTe, R. F.: Iron smelting in pre- 
industrial communities, 340. 


Usnisima, K.: Continuously cast steel billets, 
329. 


Warp, M., and Wippowson, R.: Effect of 
inert atmospheres on the solidification and 
structure of rimming steel ingots, 486. 
(BISRA Paper SM/Conf/91/64). 


Weser, K. H.: Hydrodynamic theory of 
rolling, 27. 


Wituiams, R. V., and Boxatt, G. M.: Roll 
surface deterioration in hot strip mills, 369. 
(BISRA Paper P/1/64). 


Witson, F. G., and Owen, W. S.: First- 
stage tempering of low-chromium hyper- 
eutectoid steels, 590. (BISRA Paper MG/A/ 
165/64). 

Woop, G. C., and Hossy, M. G.: Composition 


changes during the healing of oxide scales 
on an austenitic stainless steel, 54. 


Wooprorp, D. A., and GLover, 8. G.: Low- 
temperature creep of tempered martensite, 
285. 


Woopueap, J. H., and Quarrett, A. G.: 
Role of carbides in low-alloy creep resisting 
steels, 605. 


ZimMER, K. O.: Production of continuously 
cast slabs in an S-type bending machine at 
Dillingen (from SR.89), 576. 


THE IRON AND STEEL INSTITUTE 


Autumn General Meeting 1964: Formal 
Business, 113. 
British Joint Corrosion Group: Progress 


Report, 1. 
Presidential Address: W. F. Gilbertson, 553. 
Report of Council, 562. 


Richard Mather: an appreciation, H. Moore, 
299. 


ABSTRACTS 
85, 193, 305, 417, 533, and 629. 


LETTERS TO THE EDITOR 


Bits, P. M., and Lirrtewoop, R.: Electro- 
lytic desulphurization of molten iron, 181 
(BISRA Paper) 


British Joint Corrosion Group: Report on 
progress, 406. 


Couurns, M. J., and Wooprorp, D. A.: The 
hardness of cementite, 184. 


Cook, F., Hatt, S., and SHANAHAN, C. E. A.: 
Standard steel samples for oxygen deter- 
mination by vacuum fusion analysis, 186. 

LounamaA, K.: Hydrogen pick-up by differ- 
ent methods of charging used in steel 
embrittlemei-t studies, 183. 

Pacer, J. H. R., and Bucut, G. J. P.: Creep 
properties and precipitation characteristics 
of 1%Cr—Mo-V steels, 485. 

Satmon-Cox, P. H., and CuHartes, J. A.: 
Non-ferrous metallic phases in a killed 
0:2%C steel ingot, 180. 

SaMUuELS, L. E., and Craic, J. V.: Abrasion 
damage to graphite flakes in cast irons, 75. 


NEWS 
81, 189, 301, 413, 529, and 625. 


REVIEWS 

Special Report 78 ‘Recent developments in 
iron- and steelmaking with special refer- 
ence to Indian conditions’ by J. R. Miller, 
78. 

Special Report 81 ‘Metallurgical develop- 
ments in carbon steels’ by N. J. Petch, 187. 

Special Report 88 ‘National steel specifica- 
tions’ by J. H. Rendall, 407. 

Special Report 90 ‘Non-metallic inclusions in 
steel’ by F. B. Pickering, 409. 


TRANSLATIONS 
84, 192, 304, 416, 532, and 628. 








